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Adverse drug reactions among inpatients
in a north Indian referral hospital

R. UPPAL, R. JHAJ, S. MALHOTRA

ABSTRACT
Background. Monitoring spontaneous adverse drug reac-

tions isone of the epidemiological methods for assessing the safety
of drugs in a hospital setting.

Hethods. Data on adverse drug reactions (ADRs) were
collected over a 3-year period among inpatients in a north Indian
referral hospital using the spontaneous ADR monitoring system.

Results. A total of 3 t 7 ADRs were reported. Cutaneous
reactions (38.8%) and gastrointestinal disturbances (28.4%)
made up a large proportion of reported ADRs. Antimicrobial
agents, including those used for antituberculosis therapy, were
responsible for 47.3% of the events. Radiocontrast dyes, and
antineoplastic and psychoactive agents were the other important
drugs causing ADRs. No age- or sex-related differences were
found in the overall rate of ADRs, though toxic epidermal necro-
lysis was more frequent in the elderly.

Conclusion. The pattern of ADRs and drugs involved were
largely similar to those reported in the western literature.
Natl Med J India 2000; t 3: t 6- t 8

INTRODUCTION
An adverse drug reaction (ADR) is a reaction which is noxious
and unintended, and which occurs at dosages normally used in
humans for prophylaxis, diagnosis, therapy of disease or for the
modification of physiological function.' Since 1990, the Drugs
Controller of India has set up five adverse drug reaction monitor-
ing centres in the country. These are the Postgraduate Institute of
Medical Education and Research, Chandigarh; All India Institute
of Medical Sciences, New Delhi; Jawaharlal Institute of Post-
graduate Medical Education and Research, Pondicherry; Seth
G.S. Medical College, Mumbai; and King George's Medical
College, Lucknow.

As part of this activity, we report the pattern of ADRs collected
over a 3-year period from 1994 to 1997, in patients admitted to the
Nehru Hospital, Postgraduate Institute of Medical Education and
Research, Chandigarh.

METHODS
Data collection was done by the Department of Pharmacology,
over a period of 3 years (1 April 1994 to 31 March 1997) using the
spontaneous ADR monitoring method.' Patients admitted in the
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wards of Nehru Hospital (1174 beds) were included. Letters and
notices were circulated to all clinical departments, asking for
reports of any ADRs. Doctors were asked to report all suspected
ADRs including the common ones and fill case report forms
providing detailed description of the suspected ADR.

The following information was collected on the forms:

1. Patient details including age and sex
2. Diagnosis
3. Drugs being given and date of starting treatment
4. Nature of suspected ADR and its course after stopping the

drug.

In addition, team members from the Department ofPharmacol-
ogy visited the wards and contacted the attending doctors for
information on any suspected adverse event.

Causality assessment of the reported ADRs was done using the
criteria suggested by Karch and Lasagna." ADRs were classified
as definite, probable, possible and unlikely. Only definite and
probable ADRs were included for analysis.

RESULTS
During the 3-year study period, a total of 317 ADRs were
reported-l 18 ADRs were reported between 1 April 1994 to 31
March 1995,95 from 1April 1995 to 31 March 1996 and 104 from
1 April 1996 to 31 March 1997. Of these, 198 were classified as
definite and 119 as probable. The number of patients admitted to
Nehru Hospital during each of these three periods were 33 173,
33735 and 35 220, respectively. Most of the ADRs (298 out of
317) were reported by non-faculty postgraduate students who
spend the maximum time in the wards. Reports of ADRs were
obtained from the following departments:

1. Internal medicine (includes patients from pulmonary medi-
cine, rheumatology, dermatology, cardiology and gastro-
enterology): 158

2. Radiodiagnosis: 52
3. Neuropsychiatry: 32
4. Surgery (includes patients from general, plastic and neuro-

surgery and urology): 27
5. Radiotherapy: 26
6. Paediatrics: 10
7. Obstetrics/gynaecology, and ophthalmologylENT: 6 each

A large proportion of these ADRs were in the form of cuta-
neous reactions (38.8%), the main offenders being antimicrobial
agents (Table I). Serious cutaneous reactions included Steven-
Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN).
Antimicrobials were again the main drugs, particularly quinolones
(2 SJS and 2 TEN) and sulphonamides (3 SJS and 1 TEN).
Carbamazepine was another major cause of SJS (5) and TEN (2).

Gastrointestinal disturbances were the second most common
ADR (28.4%). Nausea and/or vomiting occurred mainly with
radiocontrast dyes and antineoplastic agents. There were 26 cases
(8.5%) of hepatitis induced by antitubercular therapy (ATT), 4 of
whom went into hepatic encephalopathy. Two patients had perfo-
ration of peptic ulcers, both with non-steroidal anti-inflammatory
drugs (NSAIDS).



UPPALet ai. : ADVERSE DRUG REACTIONS

TABLEI. Adverse reactions reported from April 1994 to March 1997

Adverse reaction n (%)

Skin and appendages
Skin rashes (maculopapular, urticarial, etc.)
Steven-Johnson syndrome*
Toxic epidermal necrolysis*
Alopecia

Gastrointestinal system
Nausea, vomiting
Diarrhoea
Gastritis
Perforation of ulcers*
Hepatitis
Raised serum amylase

Nervous system
Extrapyramidal symptoms
Cerebellar dysfunction
Hepatic encephalopathy*
Others

Haematological
Bleeding abnormalities*
Blood dyscrasias*

Respiratory system
Renal impairment
Musculoskeletal system

Osteoporosis, gouty arthritis, myopathy
Special senses
Endocrine

Cushing's syndrome*
Oligomenorrhoea

Cardiovascular system*
Miscellaneous, chills/rigors
Anaphylaxis*
Others

Total

123 (38.8)
92
18
6
7

90 (28.4)
49
10
5
2

23
1

23 (7.3)
7
4
4
8

28 (8.8)
10
18
6 (1.9)
5 (1.6)
3 (0.4)
1 each
3 (1.0)
2 (0.6)
1
1
5 (1.6)

15 (4.7)
7
7

317

* seriousllife-threatening disorders

Haematological abnormalities were reported in 8.8% of the
patients. There was one patient with anaemia and thrombocytope-
nia after taking ayurvedic medicines for arthralgia. It resolved
within 2 weeks of stopping the ayurvedic medication and admin-
istering prednisolone and haematinics. Nervous system-related
symptoms formed 7.3% of adverse events, about one-third of
these were in the form of extrapyramidal symptoms.

There were 71 serious/life-threatening reactions (Table I).
Twenty-one patients had been admitted because of a drug-
induced illness and subsequently developed another ADR with a
different drug. Six patients died as a result of ADR-3 with TEN
(1 each with ciprofloxacin, co-trirnoxazole and tetracycline), 2
with neurological toxicity followed by coma and death (both were
receiving carbamazepine and lithium); and 1 due to anaphylactic
shock following administration of amphotericin B.

Most prominent among the drugs causing ADRs were the
antimicrobials (Table II) including ATT, which were together
responsible for 47.3% of ADRs. Cutaneous reactions and ATT-
induced hepatitis were the major ADRs in this group. Antimicro-
bials were also the leading cause of drug-induced diarrhoea, renal
impairment, hypokalaemia, chills/rigors and anaphylaxis. B-
lactams, quinolones, amphotericin, sulphonamides and amino-
glycosides were the major antimicrobials implicated in ADRs.

Radiocontrast dyes (mainly urograffin 76% and conray 420)
were implicated in 14.2% of adverse events, mainly in the form of
nausea/vomiting (50% of all reports of nausea/vomiting were due
to radiocontrast dyes), or skin rashes.
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TABLEII. Common adverse reactions with different drug groups

Drugs Adverse reaction n (%)

Antimicrobials Skin rashes 56
(including SJS, TEN)

Gastrointestinal disturbances 11
Fever 10
Hypokalaemia 6
Renal impairment 5
Anaphylaxis 4
Other 4

Total 106 (33.4)
Antituberculosis therapy Hepatitis 22

Skin rashes 8
Gastrointestinal disturbances 8
Hepatic encephalopathy 4
Other 2

Total 44 (13.9)
Antipsychotics/anticonvulsants Rashes 16

Neurotoxicity 9
Other 5

Total 30 (9.5)
Radiocontrast media Nausea/vomiting 24

Rashes 16
Anaphylaxis 3

Total 48 (15.1)

SJS Steven-Johnson syndrome TEN toxic epidermal necrolysis

Antineoplastic agents caused 13.5% of the ADRs-mostly
haematological abnormalities, nausea/vomiting and alopecia.
Psychoactive and antiepileptic drugs were responsible for 9.6% of
all ADRs, and 39.1 % of neurological dysfunction. Carbamazepine,
phenytoin and lithium were the chief culprits in this group.

Children below 12 years of age, accounted for 11.4% of ADR.
Chills and rigors were particularly frequent in children (7 out of
15 cases reported). Among the severe cutaneous reactions, 3 out
of 18 cases of SJS were in children. Elderly patients (>60 years),
contributed to 9.8% of the total ADRs; 3 of the 6 cases of TEN
occurred in the elderly, while less severe skin rashes were seen in
only 7 elderly patients.

There was no difference in the frequency of ADRs reported in
men and women, with women accounting for 48.6% of the
reactions. One hundred and thirty-one (41.3%) patients were
taking more than one drug at the time of the reported ADR, and of
these, 19 were on 4 or more drugs simultaneously.

DISCUSSION
This study has limitations inherent in a spontaneous ADR moni-
toring system, i.e. under-reporting and biased reporting.>' The
true incidence of AD Rs cannot be determined from such data. Yet
it is the only surveillance system which can monitor the safety of
drugs as therapeutic agents over a long duration of ~me. .

We found, as in other reports on ADRs,S-8 cutaneous reactions
and gastrointestinal disturbances made up more than 50% of drug-
related adverse events, both in adults and children. Among the
severe cutaneous reactions (SJS and TEN), antimicrobials were
the main drugs responsible. Sulphonamides and quinolones have
been reported to be the common antimicrobials responsible for
SJS or TEN.9.1o As a single agent, carbamazepine was the most
common causative factor of SJS and TEN, and has been recog-
nized as a major risk factor in earlier reports. !J.l3

Antimicrobial agents were implicated in a majority of ADRs.
This finding too, is similar to other reports of ADRs in inpa-
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tients-'" and may be related to the fact that antimicrobials form the
most frequently (and often irrationally) prescribed group of drugs
in hospitalized patients.

Despite reports that AIT -induced hepatitis is more frequent in
women.P-" such a trend was not found in our study.

The overall rate of ADRs was not higher in children, but 50%
of chills and rigors occurred in them. Cutaneous reactions made
up almost 50% of the adverse events in children (15 of 36 ADRs
reported in children), in keeping with the known tendency of
ADRs to manifest as cutaneous reactions in the paediatric age
group.'?

Elderly patients, though contributing to a small percentage of
total ADRs, accounted for 50% of cases ofTEN, which is a rare
but life-threatening syndrome involving the skin and mucous
membranes. We have not come across any study implicating
advanced age as a risk factor for TEN, which is known to occur in
any age group. 11

The pattern of ADRs and the drugs implicated in this 3-year
study were largely similar to those reported in the literature from
western countries.

The high frequency of antimicrobial-related ADRs, including
severe and life-threatening ones, should serve as a warning and
encourage rational and judicious use of this class of drugs.
Similarly, the occurrence of a serious ADR (anaemia..with throm-
bocytopenia) with an ayurvedic preparation highlights the need
for caution in the use of these drugs which are usually b~eved to
be inocuous,

A high proportion of TEN in the elderly needs to be investi-
gated further, in a larger study population.
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